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WASHINGTON, D.C. 20554

In the Matter of )

)
Amendment of Parts 1, 2, 22, 24, 27, 90 and) WT Docket No. 10-4

95 of the Commission’s Rules to Improve )
Wireless Coverage Through the Use of Signal
Boosters )
COMMENTSOF WIRELESSEXTENDERS, INC.

Wireless Extenders, Inc. (“Wi-Ex”) hereby submitséomments to the Commission’s
Notice of Proposed Rule-Making (“NPRM?"In the above-captioned proceeding regarding the
use of signal boosters to improve wireless coverage

Wi-Ex commends the Commission for recognizing tfigtte public interest is best
served by ensuring that consumers have accesdltdesegned boosters that do not harm
wireless networks® As wireless services not just grow in populakity become an
indispensable part of Americans’ lives, consumeednto be able to receive wireless service at
all times, and especially in the places they spraosit of their time — at home, in the office, or
in their cars> With technological advancements and innovatiomiayufacturers such as Wi-
Ex, consumers today can purchase signal boostraltbw them to use their wireless service at

the places they most need to at relatively low.cést the Commission rightly noted in the

NPRM, “[t]he relatively low-cost, coverage enhargcfieatures of signal boosters will . . . help

Amendment of Parts 1, 2, 22, 24, 27, 90 and 96eo€ommission’s Rules to Improve Wireless
Coverage Through the Use of Signal BoostRiatice of Proposed Rule-Making , WT Docket No-41,0
FCC 11-53 (rel. Apr. 6, 2011).

*NPRM at 2, 1 2.

¥ NPRM at 2, 1 1 (noting that signal boosters hele4t potential to empower consumers in rural and
underserved areas to improve their wireless coegiratheir homes, at their jobs, and when theyetrav
by car, recreational vehicle, or boat.”).
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many Americans to enjoy the dynamic growth in thdaty and quality of wireless service
offerings.”

Wi-Ex also supports the Commission’s focus on alegry framework that authorizes
individuals to operate “consumer signal boostérs' it goes forward in this proceeding, the
Commission should ensure that it adopts a framew@kenables consumers to use affordable,
practical signal boosters. Wideband signal boestet work across different spectrum bands
allow consumers to extend coverage in their homemtiltiple service providers, enhancing
competition in the marketplace and saving consumensey while actually improving carrier
network capacity. With appropriate safeguardshsignal boosters will protect carrier

networks while meeting consumer needs.
l. BACKGROUND AND INTRODUCTION

A. About Wi-Ex

Founded in 2002 and headquartered outside of Atl&w, Wi-Ex (http:Mww.Wi-
Ex.con) develops, manufactures and distributes the zBqusiduct line of cell phone signal
boosters for the home, office or car. zB8gsioducts overcome weak or slow wireless signals
by Extending Cell Zon&s— taking useful signals from one area (outdoorarooutdoor
window) and extending those signals indoors whigéntaining the integrity of the carriers’
networks using patented and patent-pending techiesloAs the leader in consumer boosters,
Wi-Ex continues to innovate including ease-of-us#sumer education, signal quality, and
network protection. In early 2006, Wi-Ex was remizgd as one of Georgia’s top 10 Innovative
Companies. We were selected by the 2007 Interr&ti®ansumer Electronics Show (CB%:s

an Innovations 2007 Design and Engineering Awaoi®hee and a finalist for the CTIA

“NPRMat .
SNPRM at 2, 1 3.
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Emerging Technologies (E-Tech) Award at CTIA WIREB$%2007 and 2009 - Mobile
Accessory category. Wi-Ex is a proud member ofACCEDIA, and CEA.

B. The Value of Consumer Signal Boosters

Wi-Ex applauds the Commission for recognizing tivagrder to bring about the widest
benefit, pragmatic solutions must prevail. Wi-Eelks to collaborate with the Commission,
carriers, and other manufacturers to meet thedstaial to “broaden the availability and use of
signal boosters to enhance wireless coverage fewoers . . ..” In doing so, Wi-Ex urges the
Commission to ensure that its regulations pernaibeant consumer market by allowing
manufacturers to make and sell affordable signabktars that meet consumers’ needs. In
Wi-Ex’s experience, if a device costs more thaava fiundred dollars, it is no longer a viable
option for most consumers. Accordingly, as the @wssion considers safeguards needed to
protect wireless networks, it should ensure thatrthes it adopts preserve a viable market for
consumer boosters lest the advantages of signatdrsadentified by the Commission be
effectively unavailable to most consumers.

In evaluating proposals designed to address im&@rée concerns raised in the NPRM,
the Commission should be mindful of the differenlbesveen high-gain, “carrier-grade” booster
solutions vs. lower-gain, consumer solutions. @Qomesr boosters are different because they only
address a small spacad, a home) and a small number of usexrg(family). In addition, a
consumer booster solution is typically a “best gffeolution, meaning that it will work in most
situations, but it may not work for certain locaisoor certain environments. The performance
and quality of consumer solutions are generallyrésponsibility of the purchasere(, if the
purchaser is unhappy, they may improve the ingtatla— working with the device

manufacturer’s customer service department as deeder return the device). Carrier-grade
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solutions typically address a medium to large pufiaced.g, shopping mall, tunnel, public
arena, etc.) for many users and where multiple laag@vices may be present from every local
carrier. The performance and quality of a cargexde solution belongs to the carrier and if the
customer or carrier is unhappy, the carrier uswslyds a truck out to fix or replace the device.
Further, when considering the causes of interferetie potential impact of a signal
booster with a relatively low gaie.g, below 75dB) are far less significant than thasighal
boosters with higher gaine.@, above 90dB). In fact, given the necessity tov@né oscillation
in signal boosters, the gain of the system in corswoosters will naturally be limited due to
the small spaces and the physics of the availatienaa isolation, resulting in a gain of between

55dB and 70dB.

. THE COMMISSION SHOULD ADOPT A REGULATORY FRAMEWORK
THAT PROMOTES THE USE OF CONSUMER BOOSTERS THAT DO NOT
REQUIRE PRIOR APPROVAL FROM WIRELESS CARRIERS

Wi-Ex supports the Commission’s approach of auogi the use of consumer signal
boosters that comply with existing applicable tacaihrules and safeguards aimed at preventing
and controlling interference to wireless carrietwoeks. Wi-Ex already designs and sells such
devices, which include safeguards needed to erisar¢he signal boosters shut down when they
detect oscillation and adapt their operation toaincompatible with wireless carrier networks.

However, as discussed below, Wi-Ex has concerrexdew the proposed requirement of
coordinating frequency and power levels with casr@rior to operation. Wi-Ex urges the
Commission to carefully reconsider before includamy proposals which create additional
burdens upon consumers needing signal boosteeséo/e a reliable wireless signal in their
homes, offices, and cars. The current burdenssifand installation are already significant

barriers for many consumers with poor signal gyalivi-Ex believes — and indeed its products
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demonstrate — that other means are available wngcsh the necessary protections to the
wireless networks.
A. Fixed Signal Booster Coordination

For consumer signal boosters, we do not believectiadination of frequency and
power is necessary nor practical, nor do we belieaeit is consistent with the stated goals of
ensuring that boosters serve the public good bygieiw-cost (relatively) and usable by
consumers. First, frequency coordination is naeseary to avoid interference. The only basis
that we find to support frequency coordination@WRS is carrier channel planning and reuse.
Frequency planning and reuse can be an issue fdoaurepeaters with high system gains
around 100dB and where the repeater coverage aeglaos with additional base stations. This
issue does not arise for a consumer booster whasklyntransfers or boosts the outdoor signal to
a physically close and relatively small indoor spaath total system gains less than, say, 75dB.
This scenario is no different than the user stajpduntside at the donor antenna location without
a booster; the mobile device (phone) and the carawvork already accommodate cell overlap.
Therefore, we see no compelling reason to burdaswuers with a requirement to coordinate a
booster’s frequency of operation. Additional rethtssues will be discussed in a later section
weighing the merits of wideband vs. block-spediftosters.

Second, power level coordination is not necessaayoid interference. The rationale
discussed in the NPRM was to protect networks whialximize capacity using careful mobile
power control from overload due to the additiorgihgpower from a booster. Wi-Ex recognizes
the network value of power control and our widebfixed-location boosters resolve this issue
in a way similar to mobile boosters. The needsftw mobile uplink (or reverse link)

corresponds to a very strong downlink (or forwan#t)l power at the fixed location of the

[5]



booster. In a wideband booster, this strong dowrdombines with all of the downlink signals

in a band and results in a reduction in downlinkiga the booster to maintain amplifier linearity

and downlink purity. To further protect the uplipgwer control, Wi-Ex boosters make a

corresponding reduction in the uplink gain as wélhis is an example of a “best effort” solution

which sacrifices booster performance for the corestsiweak signal in order to benefit the
downlink purity and uplink power control for allrceers. The low-gain (<75dB) of consumer
boosters along with this mechanism also addressesems of general uplink noise and the

“Adjacent Channel Noise” issue.

Third, Wi-Ex is doubtful that such carrier/openatoordination is practical due to the
following:

a) Consumers gift or resell electronics (so a resedigistration is impractical);

b) consumers decommission and recommission devicetargand power outages are not
uncommon, SO any power-on registration techniqueldvbave to be repeated which would
make operation intolerable;

c) consumers move their place of residence or busiméssh would require re-registration and
coordination, which is impractical and unlikelydocur®

Finally, the Commission must not overlook the diffty involved in consumers being
required to coordinate the operation of signal bergswith wireless carriers. As the

Commission recognizes, wireless service providexrg not always promptly respond to

coordination requests— either because of competitive reasons where thegse to support

only carrier-provided signal boosters or simplydese of a lack of incentive or knowledge to

® A solution that would, for example, require the u$§ GPS to locate and automatically register astewo
would add close to half the cost of a consumeradignoster, making such a solution effectively
unworkable.

"NPRM at 19, 1 52.

[6]



provide adequate customer support. While not eepeanalogy, the example of cable operators
providing CableCARDs to subscribers using thirdepaet-top boxes is instructive as a regime
in which consumers face inordinate delays anddaiiffies in connecting retail devices to a
network where prior approval/coordination of théwark operator is required. In general,
device attachment rules work best when necesseyitzal safeguards are built into the rules for
manufacturers, and consumers are able to use esliited retail devices without prior approval
or coordination with the network operator in questi
B. Wideband vs. Block-Specific Boosters

While there are many understandable justificatfonsvhy a carrier desires a booster
solution that only benefits its network, the consummoosters sought to meet the stated goals of
the Commission MUST be wideband for a number adoea. First, as explained below, in
terms of the issues they are designed to addreggedand booster is a consumer-focused
booster, while a block-specific booster is a caffieused booster. Consumer boosters are
designed to capture an adequate signal providedebgarrier outside a home or office to
overcome factors which are in most cases outsideeofarrier’s controld.g, energy efficient
building construction, tree foliage, etc.) In swalses, it is the consumer that desires to improve
his or her property to utilize the signals providedside by one or more carriers, as opposed to
the carriers needing to improve their networksedoeairate difficult (and changing) building
construction and landscaping. Moreover, whilgiees always have the option of providing a
carrier specific device to their customers, a carsubooster is intended to benefit the needs of
the purchaser rather than a single service providezronsumer spending several hundred
dollars to ensure an acceptable level of wirelesgiage wants a device that will work with all

carriers that individuals within the house (inchgliguests) may use, both at present and in the
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future.

Second, block-specific boosters are significantbre expensive than wideband boosters.
There is no real justification for a consumer ty fa more for a booster which provides far less
benefit to them. For example, the most populaiBA/booster is the YX545 which can be
purchased for under $200 and which provides os®square feet of signal coverage for all
carriers in the cellular/850 band and the PCS/1s#@l (4-6 carriers Compare this to a currently
available approved block-specific booster by Vemixgireles§ (which still does not meet all of
the criteria recommended in the AT&T proposal)isi$1,295 and provides over 3,06aff
coverage for one carrier, making it a significamtigre expensive solution that is out of reach of
most consumers.

Third, block-specific boosters are not immune fron@ating additional types of
interference. For example, block-specific boosteesdesigned to only amplify a licensee’s
frequency block(s) by using highly selective, napand filtering. The sharp rolloff of these
filters occurs through one or more channels licdrseother carriers adjacent to each side of the
boosted block. Precisely because the filter rblbsteep, it introduces dramatic distortion in
gain, phase, and delay, thus interfering with the of those channels in the area. The
narrowband filtering also adds significant signellay inside of the boosted frequency block,
which can introduce location inaccuracies for neklmased E-911 systems.

Fourth, block-specific boosters must include a rmetbf determining which frequency
blocks are appropriate for a particular carrieay particular region. This is challenging both in
terms of logistics and technology and both add tw#te solution. Logistically, the frequency

blocks used by a given carrier are different fr@gion to region. In addition, the frequency

8 The Verizon Wireless-approved booster is supgigduni. The $1,295 price does include instalfgtio
but is also the direct price (without the inventand distribution requirements and costs of a gjpic
consumer device).
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blocks are often traded or sold among carrierseset subdivided into smaller blocks.
Furthermore, the various sizes of the frequencgksaised by carriers also require complexity
in the hardware used in boosters and cost in liee fechnology. This complexity is multiplied
again by non-contiguous frequency blocks.

In summary, block-specific boosters are more experend do not work as well for
consumers, and also can introduce greater distartiterms of delay for network-based E-911
systems. In contrast, wideband boosters are a eftaetive and practical solution for
consumers, allowing them to purchase a single ddtiat will enhance coverage for all users
within the household, regardless of which carfeytuse. Accordingly, the Commission’s rules
should support the use of wideband, consumer-@atesignal boosters.

C. Booster Self-Monitoring

Wi-Ex agrees that all boosters must self-monitomi@aximum output power and
oscillation and make adjustments or shutdown assseey to avoid generating interference. A
booster system cannot ultimately control its infighal(s), so to avoid adding excessive
distortion or interfering spurious emissiorsy, OOBE), it must maintain amplifier (BDA)
linearity for any input. Wi-Ex products already this using a type of gain control called
Automatic Level Control (ALC) which limits the outppower to a factory-calibrated threshold.
Any time an input signal causes an output to ext¢eedhreshold, that band’s gain is lowered
within a fraction of a second to return the outjoud safe level. If the gain cannot be lowered
enough, one or more of the BDA’s amplifier chainsstrbe temporarily shut off, in order to
prevent potentially harmful emissions.

Likewise, a booster cannot fully control its antamptacement or installation

environment, as these vary depending on the ing@tidonsumer and his or her environment.
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For self-oscillation, however, ALC is not sufficieWi-Ex uses several proprietary techniques
to maintain a margin of safety for isolation. df,any time, the environmental isolation is lower
than the booster system gain, a self-oscillatidhbvei detected by the BDA. Within a fraction of
a second, the booster automatically reduces threagaine or more amplifiers to eliminate the
oscillation and any harmful effects.

We do not believe, however, that it is necessany éven possible) to monitor OOBE.
Monitoring OOBE is not necessary because the fafhpotentially interfering OOBE can

effectively be eliminated through the process ofice certification, as is the current practice.

1. CONCLUSION

Wi-Ex supports the Commission’s goal of a regulatoeamework that promotes the use
of signal boosters by consumers to enhance wiretessrage. In doing so, the Commission
should not adopt regulations — such as requiringy @pproval or coordination from wireless
carriers — that keep signal boosters from beingatiffe as consumer solutions. Moreover, as
explained above, wideband boosters are vastly singpld more cost-effective than block-
specific boosters. Thus, the solution that the @asion seeks through this NPRM must

include the use of consumer-focused wideband bimoste
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Respectfully submitted,

WIRELESS EXTENDERS, INC.

/sl

Michael Rodgers
Founder and CTO
1 Meca Way

Norcross, GA 30093
Phone: (770) 239-5475

Date: July 25, 2011
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